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World crude steel production 2007 and 2008
c 489.2
China 502.0
|
D [ [ IFIE FOR 0209
EU 27 D T T IFTET FUK ) 198.6
' 120.2
Japan 11118.7
' 798.2
USA [J91.5
72.4
Russia | 68.5
| 53.1 [12007; World total 1343 million t
India 551551 1 2008; World total 1333 million t
South Korea 53.5
42.8
Ukraine 37.1
_ 33.8
Brazil 33.7
Stahl-Zentrum Source: lIS|
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The European Union with 27 Member States is a very

Important Market

4
‘
—-.(.
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EU 15

387 million inhabitants

168 million t crude steel (2008)
434 kg steel per capita

+

May 1st, 2004
10 new member states
74 million inhabitants
24 million t crude steel (2008)
324 kg steel per capita

3

January 1st, 2007

2 new member states
29 million inhabitants
6 million t crude steel (2008)
207 kg steel per capita

EU 27

490 million inhabitants

198 million t crude steel (2008)
404 kg steel per capita

Source inhabitants: CIA World Factbook
Source production: 11SI, Crude Steel Production Outlook
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The Largest Steel Producers in Germany 2008

15.0 ) *)  Only the production of the Companies in Germany
**) Production including share of HKM

Crude steel production in Bl Oxygen steel
million t: ™™ Electric steel
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The Steel Production Sites in Germany

Crude steel production 2008 Status: January 2009
Group/company million t | Group/company ‘million t

(1) ArcelorMittal Hamburg 09 | (1) ArcelorMittal Ruhrort 13

(2) ArcelorMittal Bremen 27 | (12) ThyssenKrupp Nirosta 11

) (3) Benteler 06 | (13) Deutsche Edelstahlwerke 10

hiitte (4)

/ () Georgsmarienhitte 13 | (14) Edelstahiwerke Buderus 05

Peine (5 :
Nt egaelz(bi)tter ) {WJ& @ Hold"}g (15) Stahlwerk Thiiringen 10
ety o et g :?;%"::nger o4 | 1) ESFEbo SahetFeai 11
Elialicall Elekirostahhwerke © | (17)  BCH Edelsah 03
Rioes (16] ) Hennigsdorfer 09 (18) Trlie.rerStaljlwerk 04
Freital (17) Elekirostahiwerke (19) Dillinger Hiittenwerke 6

(14)

)\ Unterwellenborn (15) () ArcelorMittal Eisenhittenstadt 2.1 | (20) Saarstahl 25
(9) ThyssenKrupp Steel 105 | (21) Badische Stahiwerke 09
(10) HKM 52 | (22) Lech-Stahiwerke 12

@ Electric steel works and rolling mills

Herbertshofen (22) .
Integrated iron and steel works
(Blast furnace, steel works and rolling mill)
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Routes

for

Steel Making
In Germany
2008
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Iron ore, coke, ¢
additions ¥
Blast ~ Natural gas, Scrap rs%l
furnace  petroleum Hot blast &
orcoal — P Scrap
eoate ﬂj 5,1 million t
28,2 million t | DRI
Oxygen Sz Electric arc 0,5 million t
LD converter p furnace @

5,6 million t

Continuous casting h%

Crude steel production: 31,2 Mio. t 2 68 %

Stahl-Zentrum

!
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14,6 milliont 2 32%

Stahl-Zentrum



\

9
]
Z

Stahlinstitut VDEh ~
Crude Steel Production in Germany by Process
Total teel .
50 otal crude stee /
< 40 /\/
E 30 >68.1%
£ Oxygen steel '
S
g 207 Open hearth
g teel <
<
o 101
Electric steel piiladlit
Thomas steel _ )
50 55 60 65 70 75 80 85 90 95 2000 05
Year
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Production of Sinter, Hot Metal, Crude Steel and Pellet
Imports of Germany 2008

g L .
< 50 £+ Crude steel production
Q i N "
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4 1S A - SN J
E.~ 40 ': 0 ﬁ s -7 ‘ 'a‘\ ig N ‘\’!
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— ~
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&30 i *ﬁ‘—"—v‘/—‘ /‘%“\—/V)\/HV 3\
——_— 1
I R 'f\' \Hot metal productlon
2 20 \":/“v’ . .
S ,-"J/ .— Sinter production M
— 2l
S10f—4 A
'8 14
= | Pellet imports
1945 50 55 60 65 70 75 80 85 90 95 2000 05
Year
From 1991 on including new countries
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Steel Industry in Germany 2008

Raw materials: 92 million t Finished steel products: 43.9 million t
41.2 million t iron ores Semi finished products
14.5 million t coking coal 100 companies =) Quarto sheets

3.0 million t injection coal

45.8 million t crude steel # Hot rolled sheets

20.7 million t steel scrap production
9.0 million t additions (68 % oxygen steel, i Cold rolled sheets
2.5 million t alloying elements 32 % electric steel) g#gfé}[ge treated
0.6 million t oil
- | 90 000 employees i* Tubes
0.5 million t refractories . ,
, . 51.5 billion € turnover # Section and steel bars

22.6 TWh electric power

. 18.0 GJ/t spec. energy :* Wi d
3.2 billion m3 natural gaS* consumption Iré ro
3.9 billion m3 Oy* Forgings

\_‘» BF-steel work’s slag:
13 milliont
red: Reducing agents input/Energy input  * Not included in the total raw materials
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Iron ore Imports of the German Steel Industry by Countries

1970/2008

1970 total: 48.0 million t
Others (16.7 %)

Venezuela
(6.3 %)

Canada
(7.6 %)

France
(10.7 %) Brazil (13.3%)

Sweden (24,2 %)

Liberia
(17.1%)

2008 total: 41.9 million t

Brazil (53.7 %)

Others (1.1 %)
\

Norway (2.1 %)
Australia (3.8 %)

Mauretania (4.5 %)
South Africa (6.9 %)
Sweden (11.0%)

Canada
(16.9%)

12 12.05.2009 - C.-D. Wuppermann - © Stahlinstitut VDEh
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Iron ore transportation and transfer
mv Berge Stahl Ertsoverslagsbedrijf Europoort C.V. (EECV)

World's largest bulk carrier Port in Rotterdam

e e

Maximum cargo Ownership TKS 75 %, HKM 25%

in shuttle from Brazil to Rotterdam 365,000 t _ . : : :
Transport capacity Maximum capacity Sea-side unloading 27.5 mill. t

in 11 trips ~ 4.0 mill. tly Inland-side loading 27.0 mill. t

13 12.05.2009 - C.-D. Wuppermann - © Stahlinstitut VDEh Stahl-Zentrum
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Coke Production and Consumption by the Steel Industry
In Germany

_5 30

[}

=

= 25 : :

- Consumption of steel industry

3 (BF coke + coke breeze)

e 20 '

5 % /

T =

== 15

S = =

"g 10 Coking plants of the mining company

S

Q 5

%’ Coking plants of the iron and steel works

O 0)

1980 85 1990 95 2000 05 08
From 1991 on including new countries Year Source: VDEh Blast Furnace Committee
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Imports of Coal and Coke of German Steel Industry
by Countries in 2008
Coke total: Coking coal and injection coal total:
3.3 million t 9.2 million t
Poland (33.7 %) Australia (36.1 %)
France
(Carling)*
e Colombia (0.1%)
o olombia (0.1 % USA
A Indonesia (0.6.% (25.2%)

Venezuela (1.2 %)

South Africa (2.3 %)
Norway (7.8 %)

Russia
(4.0%)

Australia

(6.9%) PR China Canada

Spain (16.7 %) (10.5%) (16.2%)

(21.7%)

* Carling is owned by Rogesa, Germany
*) Netherlands, Belgium, USA

Source: Steel Institute VDEh; Coke Committee and Blast Furnace Committee
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Location of the Coke Oven Plants in Germany

Coke oven plant Denmark

Schwelgern

S

Coke oven plant Salzgitter

= X

Coke

oven plnt HKM

Prosper

Coke oven plant

= B
T [ g
|}
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Coke plant, Schwelgern, Commissioned 2003

g batEeries*‘TU chambergé!ggttery
“Useful chamber volume: 93'm3 .
Ar!__nual productl_on'32‘.6 mill-lon‘t-—g _.._lig_;dry
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Steel — Base Material for the German Steel Industry
Market Supply with Rolled Steel ~42 Million t (2008)

M. A Million Bn. 2 Billion Turnover:  Employees:
Electrical engineering

Rolled steel utilization in milliont: 1.1l 153Bn.€ 0633 M.

Steel construction
5Bn.€ 0.085 M.

Building industry
87 Bn.€ 0.712 M.

Mechanical
engineering
211 Bn.€ 0.896 M.

Automotive industry
331 Bn.€ 0.749 M.

Steel processing /
metal goods

82 Bn.€ 0.457 M.

of these main sectors: Direct supply 33.7 million t 869 Bn.€ 3.532 M.

Source: German Steel Federation
18 12.05.2009 - C.-D. Wuppermann - © Stahlinstitut VDEh Stah I 'Zen t r U m
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Crude Steel Production in Germany

Mill. t (annualized), 3-Months-Moving-Average

L P TR T BT
e [ e prorre Jan.-March 2009: -39 %\ """""
- 46,4 44,8 450 44,8 | 46,4 | 445 472 48,5 458

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Source: German Steel Federation
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X Location of the Blast Furnaces
in Germany 2009
(without DK Recycling und Roheisen)

AG der Dillinger Hittenwerke (Rogesa)
ArcelorMittal Bremen GmbH
ArcelorMittal Eisenhittenstadt GmbH

Hiittenwerke Krupp Mannesmann GmbH
(Huckingen)

Salzgitter Flachstahl GmbH

ThyssenKrupp Steel AG
OFrankfurt (Hamborn und Schwelgern)

OSaarbriicken 9 Furmnaces operated with
reduced capacity

A ﬁ 6 Furnaces stopped

O

Utilization of capacity: ca. 50%
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TECHCO-41 - Host Country Presentation

Steel Industry in Germany -

B - ataglance
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B - sustainable and efficiently
[

— creative for sustainable products
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Blast Furnaces in Operation and Average Production per
Blast Furnace and Year in Germany
140 2200
| h - L2000
c 120 AN LA B o
S | ] . 11800 & =
= Avarage production—/ % o3
© : !
= 100 I -1600 % ©
8 | J ’ B
S N \N\ y, 11400 = <
P [ © =
= G0 : 11200 2 §
S 60 rN 1000 35
S 60 ! i o2
% f'BIast furnace \d\l\_/ -800 Q'g
= 40 "\ A | > S
|2 / P V\/\’\ 600 3 e
© - ’ o =
D 20 & 40 =2
T ~—~— 1200
O_ .-,1 I I I [ T I I I I I I 0
45 1950 55 1960 65 1970 75 1980 85 1990 95 2000 05 2010
Year
From 1991 on including new countries Source: VDEh Blast Furnace Committee
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Capacity Development of Blast Furnace 1861 bis 1993

Gutehoffnungshuitte,
Oberhausen
1910

Johannishdtte,
Duisburg
1861

15.3m

Working volume: 64 m3 610 m3
Production: 25t/24h 400t/24h

27.9m

August Thyssen-Hutte,
Duisburg
1960

1424 m3
2000t/24h

Thyssen Stahl,
Duisburg, Schwelgern 2
1993

32.8m

4769 m3
11900t /24h

2312.05.2009 - C.-D. Wuppermann - © Stahlinstitut VDEh
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Process and Plant Technology Development
for Oxygen Steelmaking

First ladle furnace, VEB, Freital
Sublance technique, Hoogc
TBM process, Thyssen
Postcombustion, increased scra
380 t converter size, Thyssen

First VOD-plant for vacuum refining,Thys

||||||||| ) )y g 0 1 1 O T [y [ 0TS R |

1950 1960 1970 1980 1990 2000 2010
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Capacity Development of Converter 1868 till now
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ThyssenKrupp Stahl,
Bruckhausen

Today

(LD)

Phoenix Rheinrohr,

Gewerkschaft Deutscher Kaiser, Ruhrort

Bruckhausen 1959

1911/13 (Thomas)

(Thomas)
Fried. Krupp,
Essen E
1862 c S
(Bessemer) 2

6.5m

3.0m

[—

s

1.9m 3.7m ] 8.0m
Melting capacity: 2.5 t 30t 70t 380 t
Production: ~8t/24h ~400t/24h ~2100t/24h 12000t/24h

25 12.05.2009 - C.-D. Wuppermann - © Stahlinstitut VDEh Stah I 'Zen t r U m
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Development in EAF Technology

63(? kWh/t Cooling blocks in slag zone, Co-jet technolog
High voltage
| Lance manipulator >
6,5 kgft Bottomstirring
DC furnace >

Scrap preheating B
700‘/77

| Ladle furnace

Wau, Q C 345 kWhit
Foamy slagﬂsu - 45%
Computerized moi.L, ° h
UHP furnaces ‘
Watercooled walls
Ladle metallurgy —
Oxygen blowmg M — 1,1 kgt

1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 - 83%

26 12.05.2009 - C.-D. Wuppermann - © Stahlinstitut VDEh Stah I 'Zen t r U m
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Capacity Development of Electric Arc Furnace 1906 till 2010

Stahlwerke ~ Deutsche Hamburger
Richard  Edelstahlwerke, Stahlwerke,
Lindenberg, Krefeld Hamburg
Remscheid 1937 1980
1906
square
23x24m 5.2 m Dia. 6.8 m Dia.
Connection power:
0.4 MVA 10 MVA 66 MVA
Batch weight:
1.5t 30t 100 t
Production:
~10t/24h ~100t/24h ~2200t/24h
(Molten metal charge)

Salzgitter
AG,
Peine
1998

7.3 m Dia.

140 MVA

100 t
~3700t/24h

MKK
Atakas,
Iskenderun

2010

9.4 m Dia.
300 MVA

250t
~6000t/24h

27 12.05.2009 - C.-D. Wuppermann - © Stahlinstitut VDEh
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Development in Continuous Casting Technology

Robots for cast roor-_}
3D onlife control»>

Direct strip casting »>

Dynamic spray cont;jal’

q Mould flow control (MFC)»>
'High speed casting >
Dynamic soft reduc;t:D
Renaissance of vertical bending »
Liquid core reduction (LCR) >

Thin slab casting

Numeric modelling
Tundish metallurgy
Electromagnetic stirring (EMS)
Instrumented mould with thermocouples
Mould level control

Automatic mould powder feedlng

28 12.05.2009 - C.-D. Wuppermann - © Stahlinstitut VDEh Stah I 'Zen t r U m
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Reducing the Process Chain for the Production of
Hot Rolled Strip

Slabbing mill Hot rolled Cold rolled
= V\Lalkmg i strip
: 250 mm eam
Continuous slab furnace
casting = . ‘
Hot strip mill Cold strip mill
h_u;l
- Tunnel 15-50 mm
Thin slab furnace
casting Pt

) i . Finishing mill Cold strlp mill
DSC (Direct Strip Casting)

Heating 10 mm

Direct strip devics B N(o[o)]
casting > BE=—="4"15|6] ©

Finishing mill Cold stnp mill
Twin-Roll-Casting

Thin strip
casting

Cold strlp mill

29 12.05.2009 - C.-D. Wuppermann - © Stahlinstitut VDEh Stahl-Zentrum
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Compact Strip Production CSP
CSP casters & Soaking Shear CSP mill Rotary Coilers
shears furnaces coiler | aminar
Swivel Descaler cooling

19145 240000 13300

33000

31150,

80690

I
417285

Source: SMS Demag

Advantages:

» Homogeneous microstructure
> Lower energy consumption

» Lower amount of space needed
» Lower specific investments,,

» Higher solidification speed, lower micro and macro segregation

30 12.05.2009 - C.-D. Wuppermann - © Stahlinstitut VDEh

Stahl-Zentrum




Stahlinstitut VDEh stah

Advantages of Near Net Shape Casting

* Shortening of the process chain

- Energy saving, environmental protection
- Avoiding of transport costs
- More flexible production

« Simplification of the process steps
(Heating furnaces, hot rolling are dropped)

* New steel concepts are realizable

31 12.05.2009 - C.-D. Wuppermann - © Stahlinstitut VDEh Stahl-Zentrum
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Final Layout of the Industrial Strip Casting Plant in Krefeld
(2002)

Ladle turret

1‘—{P |-;~ 8 o rﬂ i
igﬂ'me' 'L-j | Heating device
| == Tundish Rolling mill

- Steerin |
asting pinchroll |
machine | | A [ Shear

Bt 8
| Laminar

FITIE W [_t.\ﬂb;\
roll — cooling =

Loop 3 Roll Down coiling
unit system

‘ @ l-m|' ‘
el o

el

& =

@

=eurostrip

Source: ThyssenKrupp Stahl
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Strip casting — Innovation for the Production of Flat Products

Product:

Stainless steel coils
1.5 to 4.5 mm thick
1450 mm width

First cast:
10 December 1999

Weight of melt 90 t

Strip casting plant Eurostrip Krefeld in operation

33 12.05.2009 - C.-D. Wuppermann - © Stahlinstitut VDEh Stahl-Zentrum
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BGH Ede_lstahl Siegen GmbH, Siegen (Ger)

New forging plant with 40 MN forging press,

= New full automatically precision straightening press for
bars up to 18 m length and 350 mm diameter

34 12.05.2009 - C.-D. Wuppermann - © Stahlinstitut VDEh Stah I 'Ze n t r U m
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ThyssenKrupp VDM

= Leading producer of nickel alloys, cobalt alloys and specialty
steels for demanding industries (e.g. Aerospace)
= 45 MN Open-die Forging Plant

35 12.05.2009 - C.-D. Wuppermann - © Stahlinstitut VDEh Stahl-Zentrum
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SMS Meer GmbH

= Five large size open-die forging presses in the range from 80 MN up to
120MN presses in order

36 12.05.2009 - C.-D. Wuppermann - © Stahlinstitut VDEh Stahl-Zentrum
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Forging manipulator with capacity of 250 tons
= currently strongest forging manipulator worldwide

37 12.05.2009 - C.-D. Wuppermann - © Stahlinstitut VDEh Stahl-Zentrum
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TECHCO-41 - Host Country Presentation

Steel Industry in Germany -

B - ataglance

B - innovative and competitive
B - sustainable and efficiently
[

— creative for sustainable products
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Resource Efficiency of the Steel Industry
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Steel production

Conservation of resources
by process optimization
and steel scrap recycling

Converter

Blast furnace

Electric
arc furnace

By-products and
coupling products

Stahlinstitut VDEh

Slag use
(building material, cement)

Energy and gas manage-
ment (process gases and
energy recovery)

Application of steel

| P

Reduction of emissions by

use of optimized/new steel
grades Mechanical
engineering/

Automotive SstergﬁgFﬁS

iy
il \‘m}

Power generation/
renewable energies

=
7 E

Steel scrap recycling

39 12.05.2009 - C.-D. Wuppermann - © Stahlinstitut VDEh
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Development of Indicators

Sustainable Steel - the Guiding Principle ﬁ ~ A

LEITBILD NACHHALTIGKEIT — STAHL

40 12.05.2009 - C.-D. Wuppermann - © Stahlinstitut VDEh Stahl-Zentrum
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Indicators of
Sustainable
Steel

41 12.05.2009 - C.-D. Wuppermann - © Stahlinstitut VDEh

l. Economy

Steel production

Steel utilization

Profitability

Trading

Productivity of work force
Expenditures for steel research

Raw material-, energy-, and environment efficiency

Energy efficiency

Iron efficiency

Refractory efficiency

CO» reduction

Scrap recycling

Slag production and utilization
Water utilization

Dust emission

Utilization of transport systems

Human indicators

Accident frequency rate
Share of skilled workers
Share of engineers

Share of apprentices
Training days per employee
Ideas management

Stahl-Zentrum


Vorführender
Präsentationsnotizen
Raw materials, energy and environmental efficiency have become a most natural thing for the German steel industry. This also includes the utilization of secondary raw materials, the use of the by-products gas and slags, the recycling of in-plant waste materials like dusts and sludges, water utilization etc. Some examples are pointed out in the following
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Efficient Use of Reseurces by the Steel Industry in Germany

Output in %

90 ,

\
Iron efficiency indicator

AN

e

85 |

/

80 |

N

75|

/iTotal output =

70|

65

rolled steel/ Fe-based input

I e e I A I Iy

6
1960 65 1970 75 1980 85 1990 95 2000 O05
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Energy Efficiency g 28 GJ '/ t crude steel 28 g
and CO, Emission ey e
of the S 24y g
=2E 24 O
Steel Industry | o
: O 20\ o
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2 161 '\ 20 ¢
- £ 145\ 18 8
Reduced CO, emission: > 12| M =
comparison 1990/2007 S 1ol VAA 1.6 @
. ; 8| CO, emission \K“*‘;es}g_z 14 @)
-11.1 million t CO, > ©
2 o 12 8
- o 4t Q.
chl;dall to 433 mlt"IOI"I bil G 2L " including electrical power and oxygen 1,0 2
mi e-sized automonbnliies ®
o) 0 ! ! \ ! I ! ! ! 0,8
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Vorführender
Präsentationsnotizen
The measures of the steel industry to improve competitiveness and economy have also proved highly successful. Specific energy consumption was decreased from 30 GJ/t crude steel in 1960 to 18 GJ/t crude steel in 2005. Specific CO2 emission fell from 2.5 t/t crude steel to 1.3 t/t crude steel in the same period. 
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Average Consumption of Reducing Agents of the Blast
Furnaces in Germany 2008

Ore beneficiation
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Reducing Agents Consumption in the Blast Furnace
2007/2008 worldwide
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Average Slag Volume of Blast Furnaces in Germany
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Use and Recycling Rate in Germany
Recycling rate in %
O 10 20 30 40 50 60 70 80 90 100
Blast furnace slag 41) X i 2006
Steel works slag [1) 1 WINNd | 2006
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packing | ) 2006 3:3,
Lead |2) 2006 -2
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Zinc S)peryear | onnp
1) Recycling related to available total quantity
2) Related to production _ _ _
Stahl-Zentrum Source: BGR; WV Metalle; VDEh
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Slag production and utilization, aim: 100% utilization
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TECHCO-41 - Host Country Presentation

Steel Industry in Germany -

B - ataglance
B - innovative and competitive
B - sustainable and efficiently

B - creative for sustainable products
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Research as a Supporting Element of the Steel Sector

Steel production and improvement

Basic research
Applied research

Important application areas of steel
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Joint Research of the Steel Industry in Germany
(Technical) Universities n
Aachen Bo Braunschwelig Clausthal tadt Dortmund
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Representation of steel in selected user and testing
associations and certification bodies in Germany

- VVDMA Verband deutscher |PRE » 3 ‘é III "l f '_
Maschinen- und Anlagenbau | gy 5 lll “1!| % :
VDA verband der . = I} fur-ll
Automobilindustrie

WSM wirtschaftsverband Materials Committee
Stahl- und Metallverarbeitung of Steel Institute VDEh

VGB Vereinigung der and FOSTA

Research Association for

GroRkraftwerksbetreiber Steel Application

FDBR Fachverband

Dampfkessel-, Behdlter- und
Rohrleitungsbau

DSTV Deutscher

Stahlbauverband

Steel relevant Instituts of
Universities, of FhG, of MPG,; ...
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Network of Centres for Steel Research in EU 27

MEFOS, Lulea
KIMAB, Stockholm
BFI, Dusseldorf
MPIE, Dusseldorf
FEhS, Duisburg
SGA, Othfresen
CRM, Liege
CSM, Rome

9. CENIM, Madrid
10. 1SQ, Cabanas-Leiao
11. Vitkovice-R&D, Ostrava
12. IMT, Ljubljana
13. IMZ, Gliwice
14. Skoda Research, Plzen

O NN
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German Steel Innovation Award

1989 — 2009:
20 years of success

g 2009: 644 entries

Again,
Stah I- . (r)nnoesﬂr:‘rlloeortant awards
Innovations- I @Sy
preis 2009 002000

Maritim Hotel, Dusseldorf

54 | May 12 .2009 - C.-D. Wuppermann - © Stahlinstitut VDEh Stahl-Zentrum



Stahlinstitut VDEh ~

Categories

B Steel Products

B Steel in Research and Development
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B Steel Building Elements and Systems
B Steel Design

B Special Award:
Climate Protection with Steel
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Steel Innovations in Cars: The New VW Passat is Leading
Load optimised use of steel (grades)

Tensile strength Rp o2

= <140 MPa Structure
m 180 - 240 MPa

= 260 - 300 MPa
M 300 - 420 MPa
= 21000 MPa o

in weight-%

Source: VW
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Product Innovations:

Lightweight construction by use of modern

Tailored Welded Products
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semi-finished material —

Tailored blanks

-

joint
Blank with

different
1984 thickness

Oversized
blanks

Q Engineered
blanks
Angular

Tailored tubes

Engineered blanks

Source: ThyssenKrupp Steel
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Principle of Flexible Rolling
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Correction profile check

v

Roll gap
control
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Source: Mubea

B Saving of reinforcement
pieces

Saving of costs because
of coil to coil series
production

Lightweigt construction
potential up to 40 %

B Optimization of crash
properties

B No notch effects
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Vorführender
Präsentationsnotizen
The flexible rolling of Tailor Rolled Blanks is a new production technology, which provides a semi-finished product for a car body. Its sheet thickness is optimally suited to the components load. The production principle is based on a flexible, variable rolling gap.


o

\

9
]
Z

Stahlinstitut VDEh

)

Examples of Applications for Tailored Rolled Products

DC E-Class BR 211 AUDI C6
Connection carrier Side member Il
B Improved crash properties B Weight advantage of 29 %

B Weight reduction of 11 % in com-
parison to a Tailored Welded Blank

Mubea 11> Mubea

engineering for mobility

" H340LA+ZE75/[75. [ H340LAD+Z140MAQ
Tailored rolled: 1.15 mm to 0.8 mm Tailored rolled: 1.4 tol.1mm to 0.7 mm
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Vorführender
Präsentationsnotizen
The continuous variation of the rolling gap creates cold rolled strip metal with thickness differences of up to 50%. Therefore, tailored rolled blanks offer a great potential  for automotive lightweight construction. The process was developed in Germany by the Muhr and Bender Company together with the Technical University  Aachen.
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High strength steel for road vehicle helical springs

Stahl-
Innovations-

preis 2006

Two-stage
thermomechanical

" process for

| manufacturing of more
compact and light

| weight road vehicle
helical springs
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Steel Product Innovation (Award 2003)
Leightweight Valve for Combustion Engines

Laser welded hollow valve, saving 50 % weight,
reducing moved masses and friction losses

|
Laser Welding

er Welding

MAHLE Ventiltrieb GmbH
Stuttgart
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Machined forged parts

Quelle: Bohler
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Up-to-date cutting tool for machining of ductile
and high strength steels

Quelle: ISF der TU Dortmund
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Electrical Steel as a Contribution to

Increase Efficiency in Electric Systems
Energy transfer Refrigerator;

Transformer
; and distribution; monthly energy consumpt.
) per 100 | Volume

Turbo generator;

1976; 49 kKWh
™ ':_
: B

M

Today; 40 kg Today 3 9 % Today; 14 kWh

Today; up to 1700 MVA

Source: ThyssenKrupp; STEEL TODAY & TOMORROW, No. 158 (March 2002)

Stahl-Zentrum

64 12.05.2009 - C.-D. Wuppermann - © Stahlinstitut VDEh



Stahlinstitut VDEh

Climate Change — Steel is the best Choice

Steel — driver of innovations to increase efficiency of resources

Lightweight
automobiles

=
Lightweight
machinery

structure

Clean air,
particle filter
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buildings

"

Steel scrap

recycling

CO2 avoiding or CO2 reducing

Stahl-Zentrum
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The new Blast Furnace # 8
of ThyssenKrupp Steel.
Start of production:

December 2007 s "" Thank you for
1 E your attention!
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